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R&D Project Management 
Roy Poust and I r w i n  Rubin 
ABSTRACT 
The study reported i n  t h i s  paper i s  an analysis of 
32 research and development p ro jec t s  performed by i n d u s t r i a l  
concerns under government cont rac ts .  Spec i f i ca l ly ,  it pre- 
s en t s  a typology and  quan t i t a t ive  ana lys i s  of problems 
encount ere d i n  performing government -s upported pro  j e c t  s 
i n  t h e  aerospace and e l ec t ron ic s  indus t r i e s .  
The rankings of frequencies of p ro jec t  problems en- 
countered by p ro jec t  managers w e r e  found t o  be inverse ly  
co r re l a t ed  with t h e  rankings of importance of  problems 
assoc ia ted  with t h e i r  posit ion.  
problem rankings w e r e  also found t o  be inverse ly  cor re la ted .  
This implies t h a t  (1) project managers do not spend t h e i r  
t i m e  on problems they  consider t o  be important, and (2 )  
labora tory  managers do not report  their  important problems 
as being t h e  same as those p ro jec t  problems which come t o  
t h e  a t t en t ion  of t o p  management. 
Laboratory managers ' 
The rankings of frequencies o f  problems encountered 
by p r o j e c t  managers and labora tory  managers were found t o  
be s i g n i f i c a n t l y  correlated.  The rankings of importanre 
of problems assoc ia ted  with the  job pos i t ions  of p ro jec t  
managers and of laboratory managers were not r e l a t ed .  
"he rankings of  frequencies of  problems encountered by 
p r o j e c t  managers and government t echn ica l  monitors were 
found t o  be co r re l a t ed ,  b u t  the frequency rankings of  
labora tory  managers and government t e c h n i c a l  monitors 
w e r e  not r e l a t ed .  
A general  problem category typology w a s  developed 
from t h e  data submitted on each p ro jec t .  
INTRODUCTION 
Pro jec t  and labora tory  managers i n  p r i v a t e  i n d u s t r i a l  R&D lab- 
o r a t o r i e s  are becoming increasingly concerned w i t h  t h e  e f f e c t i v e  
con t ro l  o f  t h e i r  p r o j e c t s  and programs. Tota l  package procurement 
concepts ¶ cost e f f ec t iveness  analyses cost  reduction programs cos t  
and economic information systems, PERT time PERT COST, configuration 
management programs value engineering programs weighted guidelines 
approaches t o  p r o f i t  determination, and formal cont rac tor  performance 
evaluation procedures are just a few of t h e  new p r o j e c t  cont ro l  and 
major weapons acquis i t ion  techniques designed and implemented by the  
government and/or p r i v a t e  industry i n  t he  last decade. Customer re- 
q u i r e m e n t s  and r e s t r i c t i o n s  on research o r  development cont rac ts  are 
g r e a t e r  i n  number and more de t a i l ed  than  ever  before.  
managers' and labora tory  managers ' own organizations exe r t  g rea t  
pressure on them t o  gain more e f f e c t i v e  con t ro l  over t e c h n i c a l ,  sched- 
ule¶ and cost  requirements. The Department of Defense (WD) and t h e  
National Aeronautics and Space Administration (NASA) a r e  using incent ive  
cont rac ts  and f ixed  p r i ce  contracts (with incent ives  applying t o  both 
t e c h n i c a l  and managerial performance) i n  an e f f o r t  t o  b r i n g  t h e i r  pro- 
grams t o  completion on time and within budgeted cos ts .  More and more 
government R&D cont rac ts  are of  the f ixed  p r i c e  o r  incent ive  type ( e . g . ,  
cost p lus  incent ive  fee, f ixed  price incen t ive ,  firm f ixed  p r i c e ,  e t c . ) .  
The cos ts  and pena l t i e s  associated w i t h  l o s i n g  con t ro l  of a p ro jec t  are 
high, and the  fu ture  of many companies and the  careers  of many indiv idua ls  
a re  determined on t h e  basis  of t h e  performance of  these p ro jec t s .  The 
The p ro jec t  
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search f o r  effective and e f f i c i en t  p r o j e c t  con t ro l  techniques w i l l  
not be a successfu l  one unless the c r i t i c a l  problems a re  first iden- 
t f f i e d  and accura te ly  defined. 
The objec t ives  of t h i s  study are four fo ld  i n  nature.  F i r s t ,  t o  
ident i*  c r i t i c a l  problems encountered i n  managing government-funded 
R&D pro jec t s .  Second, t o  determine whether o r  not those problems 
considered important by p r o j e c t  and laboratory managers were ac tua l ly  
C r i t i c a l  t o  the  con t ro l  of t h e i r  p ro j ec t s .  
g o v e m e n t  (customer) and t h e  pr iva te  i n d u s t r i a l  cont rac tor  (R&D lab- 
ora tory)  are examined. 
t h a t  would be use fu l  i n  ident i fy ing  and categorizing problems p ro jec t  
managers and labora tory  managers face i s  a t h i r d  g o a l  of t h e  study. 
The f i n a l  ob jec t ive  i s  t o  m a k e  a comparative ana lys i s  of t h e  problem 
rankings of p ro jec t  managers, laboratory managers, and government tech- 
n i c a l  monitors. 
The viewpoints of both the 
Developing a general  problem category typologV 
Very l i t t l e  has been wr i t ten  concerning e i ther  the types  of pro- 
blems encountered by p ro jec t  and l abora tory  managers whi le  working on 
government-funded R&D p r o j e c t s ,  o r  t h e  frequency of occurrence and t h e  
degree of importance o f  d i f f e ren t  types of p ro jec t  problems. 
have been a f e w  case s t u d i e s  done (Kennedy and Hansen, 19641, but  none 
t h a t  describe o r  explain t h e  types of  problems encountered on a l a r g e  
sample of p ro jec t s .  
r e l a t ionsh ips  o f  various groups that  relate t o  t h e  p ro jec t  manager i n  
the process of solving p r o j e c t  problems. 
There 
F i e l d  (1966) s tud ied  the  organization and work 
However, h i s  study w a s  
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l i m i t e d  t o  t h e  Saturn V and Saturn 1 - B programs at Marshall Space 
F l i g h t  Center, Huntsv i l le ,  Alabama. Also, he s tudied  only the  govern- 
ment's p ro j ec t  management organization (as opposed t o  both t h e  govern- 
ment's and p r i v a t e  con t r ac to r ' s  organizations).  
a r i s e s  from t h e  f a c t  t h a t  F i e ld ' s  problem categories and broad problem 
de f in i t i ons  are d i f f i c u l t  t o  generalize t o  o the r  p r o j e c t s .  
Another d i f f i c u l t y  
S t r a igh t  (1965 ) analyzed functional,  p ro j ec t  and matrix-overlay 
organizations i n  t h e  research and development industry.  H e  found t h a t  
t echn ica l  performance w a s  t h e  primary c r i t e r i o n  f o r  judging successfu l  
performance from both t h e  government ' s and t h e  cont rac tor '  s standpoint.  
Schedule performance and cost  performance were t h e  second and t h i r d  
ranked c r i t e r i a  f o r  measuring successful performance. 
s tudy ,  t hen ,  it might be reasonable t o  assume t h a t  t e c h n i c a l  problems 
would be of  c r i t i c a l  importance in  determining whether o r  not a p r o j e c t ' s  
performance would be judged successful (by both t h e  customer and t h e  
cont rac tor )  
Based on t h i s  
Peck and Scherer (1962) bas i ca l ly  concern themselves w i t h  t h r e e  
types of problems involving: 
r e l i a b i l i t y )  and t i m e  (schedule problems). 
ves Peck and Scherer 's  purposes well, but it does not cover many pro jec t  
problems encountered by p ro jec t  managers and government t echn ica l  monitors. 
Also, t h e i r  sample i s  based on twelve weapons acqu i s i t i on  programs t h a t  
were all "top p r i o r i t y "  i n  nature. 
Qects may w e l l  be a t y p i c a l  of the  R&D indus t ry  i n  general .  
cos t ,  q u a l i t y  ( t echn ica l  performance and 
This problem typology ser- 
The problems encountered i n  these  pro- 
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Baumgartner (1963) has wr i t ten  one o f  the f e w  comprehensive books 
on t h e  subjec t  of p ro jec t  maneement i n  which he describes some of  t h e  
planning and cont ro l  problems t h a t  face t h e  p r o j e c t  manager and some 
of t h e  techniques that  have been developed f o r  t h e i r  so lu t ion .  
gar tner ' s  problem categories include t h e  following: obtaining and 
maintaining pro jec t  cont ro l ,  developing in-house and subcontractor 
p ro jec t  teams, managing funds and cos t s ,  maintaining p r o f i t s ,  main- 
t a i n i n g  customer r e l a t i o n s ,  and forecas t ing  fu ture  d i f f i c u l t i e s .  Al- 
though these categories are more extensive than any o the r s  found i n  
the  l i t e r a t u r e ,  they have some major shortcomings. F i r s t ,  t h e  cate- 
go r i e s  are not mutually exclusive and hence, it is  not c l e a r  whether 
some problems f a l l  i n t o  one category o r  another. Secondly, p r o j e c t  
managers seem t o  have many problems t h a t  are not included i n  his  typology, 
such as obta in ing  and keepting competent people, reso lv ing  c o n f l i c t s  gen- 
erated by cont rac t  changes and amendments, e t c .  F i n a l l y ,  he never c l e a r l y  
def ines  h i s  problem categories.  A typology o r  problem category c l a s s i -  
f i c a t i o n  scheme i s  needed that  i s  based on systematic co l l ec t ion  of in-  
formation frm a large sample of people. It should take labora tory  
management problems i n t o  consideration, as w e l l  as pro jec t  management 
problems. 
Baum- 
RESEARCH METHODS 
Information on each of  t he  32 p r o j e c t s  included i n  t h e  study w a s  
obtained from three  sources : within t h e  con t r ac to r ' s  organization 
data were c o l l e c t e d  from the pro jec t  manager and t h e  labora tory  manager; 
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within the  customer's organization da ta  w e r e  gathered from the  gov- 
ernment t echn ica l  monitor. The pro jec ts  were se l ec t ed  on the  basis 
of t h ree  c r i t e r i a :  
a. All were R&D cont rac ts  awarded by a government agency 
( o r  i n d u s t r i a l  prime i n  s eve ra l  cases)  t o  an indus t r ia l  
f i r m .  
b. All were over one mill ion do l l a r s  i n  t o t a l  value (excluding 
follow-on production work). 
C, All were very recent ly  completed o r  rapidly nearing completion. 
The p ro jec t  managers, t h e  laboratory managers, and t h e  government tech- 
n i c a l  monitors all described t h e  organizaticm, operat ions of t h e  p ro jec t  
group, and t h e  c r i t i c a l  problems tha t  occurred during the  l i f e  of  t h e  
P ro jec t  . 
Research Instruments 
The questions f o r  t h i s  study w e r e  taken from an exhaustive p ro jec t  
quest ionnaire  developed by Donald G. Marquis and h i s  assoc ia tes  i n  t h e  
M.I.T. Research Program on t h e  Management of Science and Technology. 
Valuable use w a s  a l s o  made of an extensive report  by two menibers of  
t h e  Harvard University Weapons Acquisition Research Pro jec t  (Peck and 
Scherer,  1962). S i x  s p e c i f i c  questions,  all concerning problems 
encountered during t h e  l i f e  of a p ro jec t ,  were used. The p ro jec t  
manager w a s  asked t h r e e  of the  questions,  t he  laboratory manager two, 
and the government t echn ica l  monitor one. 
categories  w a s  derived from the responses obtained f r o m  t hese  s i x  
questions on each of t h e  32 projec ts .  
The f i n a l  s e t  of problems 
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The p ro jec t s  s tud ied  were funded by f i v e  government agencies. 
Nine were supported by t h e  A i r  Force, fourteen by t h e  Navy, one by 
t h e  Army, s i x  by t h e  National Aeronautics and Space Administration, 
and one by t h e  Federal  Aviation Agency. One p ro jec t  was c l a s s i f i e d  
and t h e  name of t h e  funding agency could not be determined. The 
twenty-nine f i r m s  possessing t h e  thirty-two cont rac ts  i n  t h e  sample 
(General E l e c t r i c  had three contracts and B e l l  Aerospace two) are l a r g e  
corporations i n  t he  aerospace and e l ec t ron ic s  i n d u s t r i e s .  The lab- 
o r a t o r i e s  o r  engineering f a c i l i t i e s  i n  which t h e  p ro jec t s  were performed 
are loca ted  i n  a l l  regions of t h e  country. 
The 32 p ro jec t s  ranged i n  size from one mi l l ion  d o l l a r s  t o  s i x t y  
mi l l ion  do l l a r s  with a mean of $8,053,000, and i n  length from one year  
t o  f ive  years with a mean of two years and four  months. The amount of 
work t o  be accomplished var ied  grea t ly  with each p r o j e c t .  Almost all 
of t h e  p ro jec t s  requi red  advances i n  t h e  "state-of-the-art" i n  a 
technological f i e l d  such as advanced r ada r  systems, mic rmin ia tu r i za t ion  
of e lec t ron ic s  modules, e l ec t ron ic  d a t a  processing i n t e r f a c e s  with t e l e -  
metry systems., e t c .  The pro jec ts  s tud ied  were more developmental than 
fundamental research and almost a l l  of t h e  con t r ac t s  were performed 
under some form of cost-plus contract .  
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RESULTS 
P ro jec t  Manager Problem Analysis 
The major problems encountered during t h e  l i f e  of a p ro jec t  were 
reported by t h e  p ro jec t  manager when he answered t h e  following ques- 
t i o n :  
"Because of t h e  nature of R&D work, t h e  problems t h a t  arise 
during t h e  l i f e  of a p ro jec t  are many and var ied .  
t h e  famework provided, would you please  t r a c e  t h e  h i s t o r y  
of  t h e  major problems (o the r  than s p e c i f i c  t echn ica l  
problems ) you encountered during t h i s  p ro jec t  . 
i nd ica t e  anything which resu l ted  i n  a cont rac t  change . I '  
Using 
Please 
Pro jec t  managers l i s t e d  technica l  problems more frequently than 
any o t h e r  problem category i n  t e r n s  of t o t a l  number of  t i m e s  t h e  
1 
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problem type w a s  encountered. This i s  p a r t i c u l a r l y  i n t e r e s t i n g  
because t h e  question specifically asked t h e  p ro jec t  managers t o  l i s t  
problems "other than s p e c i f i c  t echn ica l  problems". It appears t h a t  
t echn ica l  problems were so  important t h a t  t h e  prodect managers f e l t  
t h a t  they should l i s t  them despite t h e  i n s t r u c t i o n s .  
blems ranked second and cos t  , cont rac tua l ,  and subcontractor problems 
Schedule pro- 
were ranked t h i r d ,  four th ,  and f i f t h ,  respec t ive ly .  These f ive  
problem areas ( t echn ica l  , schedule , c o s t ,  con t r ac tua l ,  and subcon- 
t r a c t o r )  represent 91% o f  t h e  t o t a l  number of problem responses. 
Personnel problems , organization and coordination problems, and 
miscellaneous problems make up the  last 9%. The following ranking of 
problems: (1) t e c h n i c a l ,  ( 2 )  schedule, and ( 3 )  c o s t ,  agrees with 
Marquis' and S t r a i g h t ' s  (1965) pro jec t  performance rankings. They 
s tudied  c r i t e r i a  used i n  evaluating p r o j e c t  performance measures and 
. .  
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found t h a t  t h e  p ro jec t  managers ranked t echn ica l ,  schedule, and cost  
performance f i rs t ,  second, and t h i r d  i n  terms of importance. 
Pro jec t  Managers' Actual Allocation of Time 
As a check on t h e  r e s u l t s  obtained from t h e  above question, and i n  
o rde r  t o  determine haw p ro jec t  managers ac tua l ly  a l loca t ed  t h e i r  t i m e ,  
the following question w a s  asked: 
"Out of  170 hours i n  a t y p i c a l  month, how much 
t i m e  d id  you spend i n  t h e  following areas?" 
This question w a s  a s t ruc tu red  one with a l imi t ed  number of  f ixed  
a l t e r n a t i v e s  as given below: 
a. 
b. 
C .  
d. 
e. 
f .  
t5* 
h. 
i. 
Subcontractor problems 
Getting fu tu re  proposals and new business 
Personnel problems 
Schedule problems 
Customer problem 
Te chni c a1 prob lens 
Contractual problems 
Organization and coordination problems 
Reading and prof e s s i on a1 deve lopmen t 
Pro jec t  managers d i rec ted  the l a r g e s t  percentage of  t h e i r  t i m e  t o  
t echn ica l  problems. They spent ,  on the  average, 26.7% of t h e i r  t i m e  
on t e c h n i c a l  problems. This is  consistent w i t h  t h e  number of t i m e s  
t e c h n i c a l  problems were mentioned by t h e  p ro jec t  manaQers when they  
responded t o  t h e  previous question. The next l a r g e s t  segment of a 
p ro jec t  manager's time w a s  devoted t o  schedule problems, which a l s o  
ranked second on the  previous question, they d i d  not even mention 
customer problems.' The p ro jec t  managers devoted 10.7% of  t h e i r  t i m e  
It i s  poss ib le  t ha t  t h e  one project s tud ied  f o r  each pro jec t  manager w a s  
no t  t y p i c a l ,  i n  terms of t h e  problems they generally encounter, although 
t h i s  a9pem-s scmevhat imlikelr  considering t h e  r e s t r i c t i o n s  used i n  
s e l e c t i o n  of t h e  p ro jec t s  f o r  t h e  sample. 
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t o  cont rac tua l  problems. Subcontractor problems took 7.2% of  the 
i -  
p r o j e c t  manager's t i m e .  
of  t h e i r  t o t a l  e f f o r t  t o  technica l ,  schedule, customer, cont rac tua l ,  
Pro jec t  managers devoted approximately 80% 
and subcontractor problems. New business problems, personnel problems , 
organization and coordination problems, and miscellaneous problems 
accounted f o r  roughly 20% o f  t h e  pro jec t  manager's time. 
An i n t e r n a l  check on the problem category rankings made by the  
p ro jec t  managers w a s  desired so  t h a t  the v a l i d i t y  of t he  problem 
rankings might be tested. 
[one-tailed t e s t  rs =.64, s i g n i f i c a n t  at p (.OS l e v e l )  between problems 
ranked according t o  t he  a c t u a l  a l loca t ion  of  t i m e  by p ro jec t  managers 
A Spearman rank cor re l a t ion  w a s  performed 
versus the  number of times they mentioned s p e c i f i c  problem types i n  
recounting t h e i r  p r o j e c t ' s  problem h i s t o r i e s .  Technical, schedule, 
cont rac tua l ,  and subcontractor problems all rank high  i n  terms of t h e  
number of  times they  w e r e  encountered and the  amount of time p ro jec t  
managers a l loca t ed  t o  each category. Although p r o j e c t  managers spent a 
s u b s t a n t i a l  por t ion  of t h e i r  t i m e  on custumer problems (14.681, they  
d i d  not  mention them i n  recounting problems they had run i n t o .  The 
disproportionate amount o f  t i m e  spent on t h i s  apparently infrequent 
problem may be an ind ica t ion  o f  the  inherent d i f f i c u l t y  of  t he  par- 
t i c u l a r  problem. 
Important Problem Categories 
In  order t o  determine whether p ro jec t  managers ac tua l ly  spent  their  
t i m e  on problems they considered t o  be important,  t he  following question 
w a s  asked: 
What do you consider t h e  most important problems of a 
p ro jec t  manager?" 
1f  
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The p ro jec t  managers ind ica ted  t h a t  f inding e f f e c t i v e  cont ro l  methods 
f o r  handling cos t ,  schedule, and t echn ica l  requirements w a s  the pro- 
blem they "considered most important". They included i n  t h i s  problem 
category the  implementation o f  the con t ro l  methods along w i t h  f inding 
" O p t i m a l "  trade-offs between cos t ,  schedule, and t e c h n i c a l  requirements. 
Motivating people t o  cont inua l ly  do a good job w a s  t h e  second most fre- 
quently mentioned problem category. 
people was ranked t h i r d .  
Obtaining and keeping competent 
Finding e f f e c t i v e  cont ro l  methods f o r  cost  , schedule, and t echn ica l  
requirements w a s  t h e  f irst  mentioned response i n  11 cases which might 
i nd ica t e  t h a t  t h e  p r o j e c t  managers considered t h i s  problem t o  be t h e  
most important, regard less  of t h e  number o f  times they encountered it. 
It w a s  an t i c ipa t ed  t h a t  t h e  pro jec t  manager's job problems would 
correspond rather c lose ly  t o  t h e  a c t u a l  problems encountered i n  the  pro- 
j e c t s .  Qui te  su rp r i s ing ly ,  t h e  two problem rankings are inverse ly  cor- 
re la ted .  (r2 = -0.67, s ign i f i can t  at p .05 l e v e l ) .  
Although t h e  p r o j e c t  managers i nd ica t ed  i n  re t rospec t  t ha t  t echn ica l  
and schedule problems were t h e i r  most frequent problems , they gave techni -  
c a l  and schedule problems qu i t e  low ra t ings  when they  ranked t h e i r  job 
problems. Schedule problems were ranked s i x t h  i n  importance and t echn ica l  
problems t en th .  
p ro j ec t  h i s t o r i e s  , t h a t  finding e f f ec t ive  con t ro l  methods f o r  cost  , sched- 
ule, and t echn ica l  requirements was e i t h e r  an important problem o r  a 
problem which occurred frequently. They a l s o  f a i l e d  t o  mention t h a t  
"obtaining and keeping competent people" and motivating these  people were 
i n p r t t ~ t  pobleni i .  
The p r o j e c t  managers, however, never mentioned i n  t h e i r  
-11 
One poss ib le  explanation fo r  t h e  discrepencies i s  t h a t  although 
t echn ica l ,  schedule, cos t ,  customer, and cont rac tua l  problems are 
frequently occurring problems f o r  p ro jec t  managers, they are not 
important problems ( r e l a t i v e  t o  other problem categories , such as 
obtaining and keeping competent people). However, even t h i s  i s  not 
an adequate explanation because the p ro jec t  managers i nd ica t ed  t h a t  
they  ac tua l ly  spent most of t h e i r  time on t echn ica l ,  schedule, cus- 
tomer, and cont rac tua l  problems. Consequently, t h e  basis paradox 
remains. .p ro jec t  managers do not spend t i m e  on problems they consider 
t o  be generally important. 
One f i n a l  explanation is t h a t  those problems repor ted  t o  be impor- 
tant  are e i ther  extremely d i f f i c u l t  o r  inso luble  problems. Extremely 
d i f f i c u l t  problems would take up t o  much of t h e i r  t i m e  ( they s t i l l  
have t o  " f igh t  fires") , and hence, they  are not attacked. 
blems t h a t  they feel they can solve are those t h a t  take up t h e  g r e a t e r  
por t ion  of t h e i r  working day. This explanation, however, has not been 
t e s t e d  empirically.  
The pro- 
Laboratory Manager 
A frequency count of t h e  c r i t i c a l  problems encountered while working 
on a p r o j e c t  w a s  recorded by t h e  labora tory  manager when he answered t h e  
following question: 
"What c r i t i c a l  problems i n  t h e  p ro jec t  became t h e  concern 
o f  h igher  management? How were they solved?" 
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The labora tory  managers mentioned cost  problems more frequently than 
any o t h e r  problem category. C o s t  problems occurred 27.8% of the  time. 
Technical problems ranked second. Schedule problems and subcontractor 
problems were a l s o  encountered f a i r l y  frequently.  Personnel problems 
ranked four th  i n  terms of t o t a l  number of  responses. The following 
f i v e  problem areas-- cost  , t echnica l  , schedule, subcontractor,  and 
personnel-- represent approximately 80% of  t h e  t o t a l  number o f  problem 
responses. 
customer problems, and miscellaneous problems represent the. last 20% of 
Contractual problems, organization and coordination problems, 
t h e  aggregated problem responses. 
The laboratory managers i n  t h e i r  response t o  t h e  following question: 
"What do you consider t h e  most important problems of a 
lab o r  at ory m a n  age r 1 
most frequently ind ica t ed  t h a t  obtaining and keeping competent people 
w a s  t h e i r  most important problem. 
f ec t ive ly  and e f f i c i e n t l y "  w a s  the second most frequently mentioned 
"Seeing t h a t  people are working ef- 
problem category. This problem meant, i n  essence, t h a t  t h e  labora tory  
manager w a s  always seeking a productively good match between t h e  
spec ia l i zed  s k i l l s  of  various members of  h i s  s taff ,  and R&D laboratory 
requirements. The t h i r d  most frequently mentioned problem, motivating 
people t o  continually do a good job, received 12  responses. Personnel 
problems and g e t t i n g  fu ture  proposals and new business were ranked 
fourth and f i f t h  respec t ive ly .  These f i v e  problem ca tegor ies  represent 
approximately 75% o f  t h e  t o t a l  number of problem responses. 
problems , cost problems , f ind ing  e f f e c t i v e  cont ro l  methods , and 
Schedule 
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miscellaneous problems represent t h e  last  25% of  t h e  t o t a l  number of 
responses. It i s  i n t e r e s t i n g  t o  note t h a t  t h e  t o p  fou r  problem cat-  
egor ies  a re  al l  "people problems". 
p ro j ec t  managers who were more concerned about t echn ica l ,  schedule, 
and cost  problems. 
This w a s  not t h e  case f o r  t he  
The laboratory managers reported "obtaining and keeping competent 
people" as t h e i r  first mentioned problem 12  times. 
ind ica t ion  t h a t  t h e  laboratory managers consider t h i s  problem t o  be 
t h e  most important, regardless of t h e  number of t imes they encounter 
it on p ro jec t s .  
at least t o  a ce r t a in  e x t e n t ,  on how w e l l  he handles t h e  problem he 
o r  h i s  p ro jec t  managers encounter, it seemed reasonable t o  p red ic t  
t h a t  t h e  laboratory manager would consider h i s  major problems as 
being i d e n t i c a l ,  o r  nearly i d e n t i c a l ,  t o  those h e  ac tua l ly  encountered. 
However, t h e  laboratory manager's p r o j e c t  problem l i s t i n g  and job pro- 
blem l i s t i n g  are negatively ( inverse ly)  co r re l a t ed ,  ( r  = -.61, s ig-  
n i f i c a n t  a t  p 4.05) as w e r e  t he  pro jec t  manager's job and p r o j e c t  
problem l i s t i n g s .  
This might be an 
Since t h e  laboratory manager's promotions are based, 
2 
Although t h e  labora tory  manager's responses ind ica t ed  t h a t  cost  
and t e c h n i c a l  problems were h i s t o r i c a l l y  t h e i r  most frequently men- 
t i oned  p r o j e c t  problems, both these ca tegor ies  received low ra t ings  
when t h e  labora tory  managers ranked t h e  importance 
blems. Technic& problems were ranked seventh and 
The l abora to ry  managers, however, r a r e l y  ind ica t ed  
o f  t h e i r  job pro- 
cos t  problems n in th .  
t h a t  problems such 
as "obtaining and keeping competent people ,'I "seeing t h a t  people are 
working ef fec t ive ly  and e f f i c i en t ly , "  and "motivating people t o  con- 
t i n u a l l y  do a good job" e i t h e r  became t h e  concern of higher management 
o r  ac tua l ly  were c r i t i c a l .  
It might be tha t  these project  problems which became the  concern 
of higher management were insoluble problems f o r  t he  laboratory manager 
f o r  one reason o r  another. Consequently, he d id  not report these 
problems as being important. 
could solve might be the-ones tha t  he thought were important. 
t h e  laboratory manager i s  p a r t i a l l y  evaluated on whether o r  not he 
solves important laboratory and project  problems. Again, a paradox 
remains: laboratory mansgers do not consider their  important job 
pz-oblems as being the  same as those p ro jec t  problems which come t o  
t h e i r  a t ten t ion .  
On the  contrary,  those problems t h a t  he 
However, 
Government Technical Monitor 
The government technica l  monitors i n  recording frequencies of 
c r i t i c a l  problems faced by t h e  contractor 's  p ro j ec t  team mentioned 
technica l  problems more of ten than any other  problem category. Sched- 
ule problems were ranked a poor second, along w i t h  i n t e r f ace  technica l  
problems. Contractual problems and subcontractor problems were t i e d  
and ranked t h i r d  i n  frequency. 
of the t o t a l  number of problem responses. Technical problems completely 
dominate a l l  o the r  problem categories.  This is  consis tent  wi th  the  
Marquis and St ra ight  (1965) finding t h a t  technica l  performance w a s  t h e  
These f i v e  categories  represent 98.3% 
primary c r i t e r i o n  employed by t h e  government i n  t h e i r  evaluation of  
t h e  p ro jec t .  
t echn ica l  monitor agree t h a t  technical  problems are the  most c r i t i c a l  
problems they face during t h e  l i f e  of a pro jec t .  
Thus, t h e  contractor 's  p ro jec t  manager and the  government 
Although t h e  government technical  monitors do not  mention cost  
problems a t  all, it mw be t h a t  they see cost problems as being caused 
by technica l  o r  schedule problems. 
Comparative Analysis of Problem Rankings 
A comparative analysis  of both t h e  project  and t h e  job problem 
rankings of pro jec t  managers and laboratory managers has ra i sed  a 
number of i n t e r e s t i n g  points .  Project managers and laboratory mana- 
gers l a rge ly  agree on what types o f  c r i t i c a l  problems ac tua l ly  occurred 
on t h e i r  p ro jec ts .  Technical, schedule, and cost  problems are a l l  
c r i t i c a l  and they are mentioned frequently. Project  managers and 
laboratory managers do not agree on t h e  types of important problems 
they  encounter o n - t h e i r  jobs.  Two problem categories  , "seeing t h a t  
people are working e f f ec t ive ly  and e f f i c i e n t l y , "  and "finding e f f e c t i v e  
cont ro l  methods," d i f f e red  by f ive ranks i n  the  two problem l i s t i n g s .  
These differences may be a t t r i bu ted  t o  the d i f f e ren t  ro les  and respon- 
s i b i l i t i e s  of t h e  two pos i t ions .  
Surpris ingly,  only one o f  the eight problem categories  has a dif- 
ference of zero. Again, t h e  job of t h e  pro jec t  manager and t h e  job of 
t h e  laboratory manager may vary due t o  inherent differences i n  t h e i r  
jobs. One would expect t h e  project  manager t o  be pr imari ly  concerned 
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about cont ro l l ing  ( technica l ,  schedule and cost  parameters 1 h i s  pro jec t .  
The laboratory manager, however, most l i k e l y  has o ther  pro jec ts  over 
which he m u s t  preside,  i n  addition t o  the administrative f'unctions his  
pos i t ion  e n t a i l s  (such as obtaining and keeping competent people f o r  
h i s  R&D laboratory) .  
a p ro jec t  manager and a laboratory manager mqy be large.  
(1965) found t h a t  the au tho r i t i e s  most f requent ly  reported by pro jec t  
managers were the i n i t i a t i o n  of work i n  support areas and changing 
schedules f o r  pro jec t  subac t iv i t ies .  Laboratory manager au tho r i t i e s  
would most l i k e l y  be much more extensive than these.  
Also, t h e  differences i n  t h e  au tho r i t i e s  held by 
St ra ight  
Pro jec t  managers and government technica l  monitors general ly  
agree on the types of  pro jec t  problems they encounter. 
problem rankings are moderately correlated.  Technical and schedule 
problems are ranked first and secand respec t ive ly ,  by both the  pro jec t  
managers and t h e  government technical  monitors. However, "cost problems" 
ranked t h i r d  by the  pro jec t  manwers but  s ix th  by the  government tech- 
n i c a l  monitors. 
monitors should not necessar i ly  be in t e rp re t ed  as meaning tha t  the 
government technica l  monitors considered them unimportant. On t h e  con- 
trary i t 'may w e l l  be tha t  t h e  technica l  monitors f e l t  tha t  i f  t echn ica l  
and schedule problems were found quickly and solved quickly,  t he re  would 
not be many cost  problems. Another explanation i s  t h a t  t h e  same problem 
m a y  have been c l a s s i f i e d  as a technica l  problem by the government tech- 
n i c a l  monitor, but as a cost problem by the  p ro jec t  manager. 
Their p ro j ec t  
The low ranking of cost problems by government technica l  
Laboratory managers and government t echn ica l  monitors do not  
agree on t h e  types of  p ro jec t  problems they  encounter. 
problem rankings are not r e l a t ed .  The government t echn ica l  monitor 
might now understand why he may have d i f f i c u l t i e s  communicating, t o  t h e  
labora tory  manager, t h e  government's views on problems encountered on 
t h e  p ro jec t s  the  labora tory  manager oversees. Again, t he re  i s  a s ig -  
n i f i c a n t  d i f fe rence  i n  the rankings o f  t he  problem category "cost 
problems. The labora tory  manager, l i k e  the  p ro jec t  manager, ranked 
cost  problems high ( f i rs t ) ,  but t h e  government t echn ica l  monitor ranked 
cos t  Problem s i x t h .  
within h i s  budget, and consequently, cost  problems may be paramount. 
'The reason f o r  t h e  low ranking of cos t  problems by t h e  government t echn ica l  
monitor has been discussed above. 
Their p r o j e c t  
The R&D laboratory manager must s t a y  reasonably 
Even though a l l  bu t  one of the  p ro jec t s  were of  t h e  cost  plus 
f ixed  fee type (CPFF), it i s  i n t e r e s t i n g  t o  note t h a t  p r o f i t ,  p e r  se ,  
w a s  never mentioned as a problem by e i ther  t h e  con t r ac to r ' s  l abora tory  
manager o r  p ro jec t  manager. 
CONCLUSIONS 
Projec t -  managers ranked t echn ica l ,  schedule , and cos t  proPlems 
f i rs t ,  second, and t h i r d ,  respec t ive ly ,  i n  terms of t h e  t o t a l  number 
of t i m e s  they  encountered these  problems. The p r o j e c t  manager in- 
d ica ted  tha t .  they spent most o f  t h e i r  time on t e c h n i c a l  problems, 
a l l o c a t i n g  somewhat l e s s  time t o  schedule and customer problems. The 
, 
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p r o j e c t  managers thought t h e  following t h r e e  problems ( job  problems) 
were genera l ly  most important t o  them: (1) finding e f f e c t i v e  con t ro l  
methods ( f o r  technica l ,  schedule, and cost  requirements) and imple- 
menting them properly,  (2 )  motivating people t o  continually do a good 
job, and ( 3 )  obtaining and keeping competent people. The Spearman 
rank co r re l a t ion  ca lcu la t ion  between the p ro jec t  managers ' p r o j e c t  
problem l i s t i n g s  and job problem l i s t i n g s  ind ica t ed  t h a t  the two 
l i s t s  were inverse ly  cor re la ted .  Evidently, p ro j ec t  managers do no t  
spend t i m e  on problems they see  as being generally important. 
Laboratory managers revealed tha t  (1) cos t ,  ( 2 )  schedule, and 
(3) t echn ica l  problems were the  t h r e e  most c r i t i c a l  problpms (p ro jec t  
problems) they  encountered t h a t  eventually became t h e  concern o f  h igher  
management. 
t h e i r  most important ones: (1) obtaining and keeping cometent  people, 
(2) see ing  t h a t  people are working e f f e c t i v e l y  and e f f i c i e n t l y ,  and ( 3 )  
motivating people t o  cont inua l ly  do a good job. 
p ro j ec t  problem l i s t i n g s  and job  problem l i s t i n g s  were inverse ly  
(nega t ive ly )  cor re la ted .  
important problems t o  be the same problems tha t  came t o  t he  a t t e n t i o n  
of t op  managemsnt. 
They thought t h e  following problems ( job  problems) were 
The labora tory  managers' 
Laboratory managers d i d  not consider t h e i r  
Government t e c h n i c a l  monitors ranked t e c h n i c a l  and schedule pro- 
blems first and second, respec t ive ly ,  i n  terms of t he  nuniber of times 
each type of problem was encountered. 
problems ranked t h i r d  ( t i e ) .  
Contractual and subcontractor 
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The first object ive of  t h i s  study, the i d e n t i f i c a t i o n  of c r i t i c a l  
problems, w a s  successful ly  m e t .  The results of  t h e  second objec t ive ,  
determining whether o r  no t  the problems t h a t  p ro jec t  managers and 
labora tory  managers considered as being important were ac tua l ly  c r i t i c a l  
proved rather s t a r t l i n g .  Project  managers and laboratory managers do 
not  spend t h e i r  time on problems they report  as general ly  being important. 
It  appears tha t  t h e i r  r o l e  conception and t h e i r  ac tua l  job problems do not 
mesh. 
The t h i r d  object ive w a s  t o  construct a general  problem category 
typology t h a t  might be usefu l  i n  finding and categorizing problems 
p ro jec t  managers and labora tory  managers encounter. The summarized 
typology i s  i l l u s t r a t e d  i n  Table 11. 
Final ly ,  p ro j ec t  manager and laboratory manager p ro jec t  problem 
category rankings were found t o  be correlated.  Project  managers and 
laboratory managers l a r g e l y  agree on the  types o f  c r i t i c a l  problems 
encountered on t h e i r  pro jec ts .  
manager job problem category rankings were not re la ted .  
However, p ro jec t  manager and labora tory  
The next s t e p  f o r  future research i n  t h i s  area m i g h t  take one 
of t h r e e  poss ib le  d i rec t ions .  
be examined: how do pro jec t  managers, l abora tory  managers, and gov- 
ernment t echn ica l  monitors solve ( o r  t r y  t o  so lve )  t h e  problems they 
i d e n t i f y  and define (which have been categorized h e r e ) ?  The second 
approach would be t o  t r y  t o  relate the above-mentioned problem categories  
t o  p ro jec t  performance. One f i n a l  approach would be t o  determine whether 
o r  no t  the  nature  of t he  problems differed w i t h :  
a. S ize  of  cont rac t  ( i n  a o i i a r s j  b. b u n t  of subcmt rac t zd  eff~rt 
F i r s t ,  t h e  following question might 
c. U t i l i za t ion  of PERT t i m e  o r  PEW/COST 
1. 
2. 
3. 
4. 
5. 
6.  
7. 
0. 
9. 
10. 
11. 
12. 
13. 
14. 
15 
16. 
17 
Table I1 
GENERAL PROBLEM CATEGORY TYPOLOGY 
Te chni c a l  problems 
Schedule problems 
Contractual problems 
Subcontractor problems 
Cost problems 
Organization and coordination problems 
Personnel problems 
Customer problems 
Getting future proposals and new business 
Finding eflfective con t ro l  methods f o r  
t echn ica l ,  schedule, and cost requirements, 
and implementing them properly 
Motivating people t o  continually do a 
good job 
Obtaining and keeping competent people 
Defining t h e  problem (specifying scope) 
designing the  program, and freezing t h e  
design (conf igura t ion)  e a r l y  
Getting au thor i ty  t o  draw people i n t o  
t h e  p ro jec t  from outside t h e  pro jec t  
team when necessary 
Finding ti= t o  keep up t o  date, t echn ica l ly  
and profeas iona l ly  
Seeing t h a t  people are workipg e f f e c t i v e l y  
and e f f i c i e n t l y :  productively good match 
between s k i l l s  and requirements 
Making adequate long-range plans 
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